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. , [12] , $\ell^{2}$
. 4 ,




, $X$ Banach , $X’$ $X$ , $($ ., $)$ $X’$ $X$
natural pairing . , $B$(X) $X$ Borel $\sigma$-algebra . $H$
Hilbert , <., $\cdot>$ $H$ , $FD$ (H) $H$ , $\mathcal{F}$
$H$ , , $I$
.




$Z=\{x\in X;((\xi_{1}, x), (\xi_{2}, x), . . . , (\xi_{n}, x))\in D\}$
$\xi_{1},$ $\xi_{2},$




$Z=\{x\in H;Px\in F\}$ ( $P\in \mathcal{F}$, $F\in B$(PH))
2.1( ). $\mathcal{R}$ $\mu$ ,
$\mathrm{r}$
(i) $\mu$ : $\mathcal{R}arrow[0,1]$
0) $\mu$ $R_{\xi_{1},\xi_{2},\ldots,\xi_{n}}$
Hilbert Gauss .
2.2 (Gauss ). $\gamma$ : $\mathcal{R}arrow[0,1]$
, Gauss .
$\gamma(Z)=$ $( \frac{1}{\sqrt{2\pi}})^{n}\int_{F}e^{-[perp] x_{2}^{2}}dx$
, $Z=\{x\in H;Px\in F\},$ $n$ =dim $PH,$ $dx$ $PH$ Lebesgu $e$ .
,
2.3(Gross ). $\epsilon>0$ , $P_{0}\in \mathcal{F}$ ,
$P[perp] P_{0}$ $P\in \mathcal{F}$ ,
$\mu(\{x\in H;||Px||>\epsilon\})<\epsilon$
$||$ ‘ $|$ | $\mu$ - (Gross) .
.
$||,$ $|$ | $\mu$- |J(Gross)
$\Leftrightarrow$
33
$\epsilon>0$ , $G\in FD$ (H) , $F[perp] G$ $F\in$
$FD$ (H) $j$
$\mu(\{N_{\epsilon}\cap F+F^{[perp]}\})\geq 1-\epsilon$
, $N_{\epsilon}=\{x\in H;||x||\leq\epsilon\},$ $F$ \perp $F$ $\iota$




2.4 (Abstract Wiener Space). $\gamma$ $H$ Gauss , $||\cdot|$ | $H$
$\gamma$- (Gross) , $B$ $||\cdot|$ | $H$ , $i$ $H$ $B$




2.5(D.F.L ). $\epsilon>0$ , $G\in FD$ (H)
, $F[perp] G$ $F\in FD$(H) ,
$\mu$ ({F $F$ (N$\epsilon)+F[perp]\}$ ) $\geq 1-\epsilon$
, $||\mathrm{r}|$ | \mu (D.F.L) . , $P_{F}$ $H$ $F$
.
, 2 , $\mathrm{D}.\mathrm{F}.\mathrm{L}$
Gross
3
, Gross , D.F.L
,
3.1. $H$ , $\mu$ $H$ , $||,$ $|$ | $H$
, $B$ $||\cdot|$ | $H$ , $i$ $H$ $B$
. , $\mathrm{Y}$ $weak*$ $\sigma(B", B)$ $B$ bidual $B”$ , $j$ $H$
$\mathrm{Y}$ . , .
$(i)\Rightarrow(ii)\Rightarrow(iii)\Rightarrow(iv)$ , $(i)\Rightarrow(ii)\Rightarrow(v)\Leftrightarrow(v.i)\Rightarrow(vii)$ .
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, $\mu$ , .
$(iii)\Rightarrow(\prime u\prime i)$ , $(iv)\Rightarrow$ ( $v^{I}i’$i).
(i) $I$ $\mathcal{F}$ $P_{n}$ , $\epsilon>0$ ,
$\lim\mu$ ( $\{x\in H;$ $||$ I$nx-P_{m}x||>\epsilon\}$ ) $=0$
$n,marrow\infty$
^
(ii) $||$ $|$ |l $\mu$ - (Gross) .
(iii) $I$ $P_{n}\in \mathcal{F}$ , $\epsilon>0$ ,
$\lim\mu$ ( $\{x\in H;||$ I$n$x-F$m$ x $||>\epsilon$ }) $.=0$
$n,marrow\infty$
.
(iv) $I$ $P_{n}\in \mathcal{F}$ ,
$\lim_{Narrow\infty}\lim_{narrow\infty}\mu$( $\{x\in H;\sup_{1\leq k\leq n}||$P$k$ x $||>N\}$ ) $=0$
,
(v) $||$ $|$ |l $\mu$ - (D.F.L.) .
(vi) $i$ (\mu ) .








, $\ell^{2}$ $e_{n}=(0, \ldots, 0,1,0\ldots)$
(1 $n$ ) , $\{e_{n}\}$ $l^{2}$ .
(i) $|$ | $||$ |1 $||\mathrm{I}|$ |4
$\{\alpha_{n}\}_{n=1,2},\ldots$ $\alpha_{n}arrow\infty(narrow\infty)$ . , $\Gamma_{1}$
35
{ $\pm\alpha_{n}$ (e1 $+e_{2}+\ldots e$n); $n=1,2$ , . . .} convex hull , $B_{1}$ $\ell^{2}$ ,
$U_{1}=\Gamma_{1}+B_{1}$ , $U_{1}$ , open, convex, absorbing, circled
. $||l|$ |1 $U_{1}$ gauge , $||x||_{4}=\sqrt{\sum_{n_{-}^{-}1}^{\infty}(\frac{x_{n}}{n})^{2}}$ . , $||$ $|$ |1 $||\cdot|$ |4




$\ell^{2}$ , $\sigma((\ell^{2})^{*},\ell^{2})$ . $(\cdot, \cdot)$ $(\ell^{2})^{*}$
$\ell^{2}$ natural pairing . , $\ell^{2}$ $Z$ $(\ell^{2})^{*}$
$\tilde{Z}$ .
$Z=\{x\in\ell^{2} : (<x,\xi 1>, . .. ,$ $<x, \xi_{n}>)\in D\}$ ,
$\tilde{Z}=\{x\in(\ell^{2})^{*} : ((x, \xi 1), ..., (x, \xi_{n}))\in D\}$
, $\xi_{1},$ $\ldots,$ $\xi_{n}\in\ell^{2},$ $D\in B$(R) .
I $\{e_{n}\}_{n=1,2},\ldots$ $\ell^{2}$ .
, $(\ell^{2})^{*}$ a $\mathrm{b}$ .
$(\mathrm{a}, e_{n})=1,$ $n$ =1,2, . . $\mathrm{r}$
$(\mathrm{a}, e_{\alpha})=0,$ $e_{\alpha}\in \mathrm{I}\backslash \{e_{n}\}_{n=1,2},\ldots$
$(\mathrm{b}, e_{n})=n,$ $n$ =1,2, $\ldots$
$(\mathrm{b}, e_{\alpha})=0,$ $e_{\alpha}\in \mathrm{I}\backslash \{e_{n}\}_{n=1,2},\ldots$





, $\mu_{\mathrm{a}}$ , (iii) (vi)
, $\mu_{\mathrm{a}},$ $\mu$b , (vi) ,
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, $\mu_{\mathrm{a}},$ $\mu_{\mathrm{b}}$ ,
4.1. $\mu_{\mathrm{a}},$ $\mu_{\mathrm{b}}$ .
$||$ $||_{l^{2}}$
$\ell^{2}$ -norm
$\mu_{\mathrm{a}}$ $7_{n}^{1}(e_{1}+\ldots$ +e\mapsto linear span , $narrow\infty$ ,
$|| \frac{e_{1}+\ldots+e_{n}}{n^{\frac{3}{4}}}||\ell^{2}=\sqrt{\frac{n}{n^{\frac{3}{2}}}}=\sqrt{\frac{1}{\sqrt{n}}}arrow 0$
,
(\mu a)nl (el+...+en) $=\delta=(\mathrm{a},\tau^{1}n(e_{1}+\ldots \mathrm{e}_{n}))\delta\tau^{n=}n$ $\delta_{n}*$
, $narrow\infty$ $\mu_{\mathrm{a}}$ $\delta_{0}$ , .
, $\mu_{\mathrm{b}}$ =
$\mu_{\mathrm{b}}$
$\frac{1}{n}e$n linear span , $narrow\infty$ ,
$|| \frac{1}{n}e_{n}\mathrm{H}_{p2}=\sqrt{\frac{1}{n^{2}}}=\frac{1}{n}arrow 0$
,
$(\mu_{\mathrm{b}})_{\frac{1}{n}\mathrm{e}_{n}}=$ \mbox{\boldmath $\delta$}(b, ) $=\delta_{1}$
, $narrow\infty$ $\mu_{\mathrm{b}}$ $\delta_{0}$ , .
, ,
4.2. $||$ $|$ |1 \mu a (D.F.L.) .
$E$ $||$ $|$ |1 $\ell^{2}$ , $j$ $\ell^{2}$ $E$ , $j’$ $j$
dual operator . , $(\cdot, \cdot)_{E}$ $E’$ $E$ natural pairing
$E’arrow(\ell^{2})’\simeq\ell^{2}arrow Ej’j$
$||,$ $|$ |1 \mu a (D.F.L.) , $j$ $\mu_{\mathrm{a}}$ , $j$ (\mu a)
$(E,C_{E})$ \sigma .
, a $j’(E’)$ 0













, $m\geq k$ $e_{k},$ $x^{m}>=1$ , $m\geq N$ $m$ ,
$<j’(y),$ $x^{m}>= \sum_{n=1}^{N}A$n . , <j’(y), $x^{m}>=$ ( $y,j$ (xm))E , $m\geq N$
$m$ , $(y,j(x^{m}))_{E}= \sum_{n=1}^{N}A$n . ,
$m. arrow\infty \mathrm{h}\mathrm{m}(y,j(x^{m}))_{E}=\sum_{n=1}^{N}A_{n}$ . (1)
$\{\alpha_{m}\}$ $U_{1}$ , $\alpha_{m}x^{m}\in U_{1}$ , $||x^{m}||_{1}\leq 1/\alpha_{m}$ . , $\alpha_{m}arrow$
$\infty(marrow\infty)$ , $||x^{m}||_{1}-arrow 0(marrow\infty)$ . ,
$\lim_{marrow\infty}j(x^{m})=0$ in E. (2)
(1) (2) , $\sum_{n=1}^{N}A_{n}=0$ , , $( \mathrm{a},j’(y))=\sum_{n=1}^{N}$ $A\text{ }$ =0 . , a
$j’(E’)$ 0 .
$i$ $(\ell^{2})^{*}$ $(E’)^{*}$ canonical , $i(\mathrm{a})=0$ . , $i\cdot(\delta_{\mathrm{a}})$
$(E’)^{*}$ Di$rac$ \mbox{\boldmath $\delta$} , $j$ (\mu a) $E$ $\delta_{0}$ . ,
$j$ (\mu a) \sigma
4.3. $||\cdot|$ |4 $\mu_{a}$ (D.F.L.) .
$E$ $||\cdot|$ |4 $\ell^{2}$ , $j$ $\ell^{2}$ $E$ , $j’$ $j$
dual operator . , $(\cdot, \cdot)_{E}$ $E’$ $E$ natural pairing .
$E’arrow(\ell^{2})’\simeq\ell^{2}arrow Ej’j$
$||\cdot|$ |4 \mu a (D.F.L.) , $j$ $\mu_{\mathrm{a}}$ , $j(\mu_{\mathrm{a}})$
$(E,C_{E})$ \sigma $\iota$
$\epsilon>0$ , $N\in \mathrm{N}$










$\epsilon>0$ , $N\in \mathrm{N}$ ,
$n>m\geq N$ $n,$ $m$ ,
$||x^{n}-x^{m}||_{4}=||e_{m+1}+\ldots+e_{n}||_{4}=\sqrt{\sum_{j_{-}^{-}m+1}^{n}(\frac{1}{j})^{2}}\leq\epsilon$
$\{x^{m}\}$ Caucy , hm \rightarrow \infty ||x-j(xm)||4 $=0$ $x\in E$ .





, $m\geq k$ <’’ $x^{m}>=1$ , $m\geq N$ $m$ ,
$<j’(y),$ $x^{m}>= \sum_{n=1}^{N}A$n . , <j’(y), $x^{m}>=$ ($y,j$ (xm))E , $m\geq N$
$m$ , $(y,j(x^{m}))_{E}= \sum_{n=1}^{N}A$n . ,
$(y, x)_{E}= \sum_{n=1}^{N}A_{n}$ . (3)
$i$ $(\ell^{2})^{*}$ $(E’)^{*}$ canonical , $(\mathrm{a}, e_{n})=1$ , $(\mathrm{a}, j’(y))=$
$\sum_{n=1}^{N}A$n . ,
$(i( \mathrm{a}), y)=\sum_{n=1}^{N}A_{n}$ (4)
(3) (4) , $y\in E’$ , .
$(i(\mathrm{a}), y)=(x, y)$
$i$ (a) $E$ $x$ , $j(\mu_{\mathrm{a}})=\delta_{x}$ . , $j$ (\mu a) $E$




[13] , Baxendale Gauss Gauss
. , 4 a $\ell^{2}$
, $\gamma_{\mathrm{a}}$ , Baxendale Gauss
, Gaus . , $\gamma$ $\gamma_{\mathrm{a}}$
, 3.1 .
, Baxendale Gauss Gauss
5.1. (a) $\mathbb{R}$ Bor $el$ $\lambda$ Gauss ,
(i) $\lambda=\delta_{0}$
(ii) $B\in B$ (R) , $t>0$ .
$\lambda(B)=\frac{1}{\sqrt{2\pi t}}\mathrm{B}e^{-_{2l}^{1^{x}[perp]^{2}}}dx$ ,
(b) Banach $E$ $\mu$ Gauss
, $\mu$ $\xi\mu$ (\mbox{\boldmath $\xi$}: $Earrow \mathbb{R}$ $\mu$ ) $\mathbb{R}$
Gauss .
(c) Banach $E$ Bor $el$ $\mu$ Gauss , $\mathrm{C}_{E}$
Gauss . , $C_{E}$
$E$ .
5.2. $\mu$ $E$ Baxendale Gauss .
$A\in L$ (E, $E’$ ) , $\mu$ $A$
$\xi\in E’$ , $\phi(\mu, \xi)=exp\{-(\xi, a\xi)/2\}$
, $A$ , $(\xi, A\eta)=(\eta, A\xi)(\xi, \eta\in E’)$ .
$\gamma_{\mathrm{a}}$
$(\mathrm{a}, e_{n})=1,$ $n=1,2,$ $\ldots$
$(\mathrm{a}, e_{\alpha})=0,$ $e_{\alpha}\in \mathrm{I}\backslash \{e_{n}\}_{n=1,2},\ldots$
$\mathrm{a}\in(\ell^{2})^{*}$ .
$\gamma_{\mathbb{R}}$
$\mathbb{R}$ Gauss . $T$ : $\mathbb{R}arrow(\ell^{2})^{*}(tarrow t\mathrm{a})$ , $T$ $\mathfrak{W}$
$\gamma_{\mathrm{a}^{\mathrm{r}}}$ . , $\ell^{2}$ $\gamma_{\mathrm{a}}$ .
$Z=\{x\in\ell^{2} : (<x,\xi\sim>, . ..,$ $<x, \xi_{n}>)\in D\}$ ,




, $\xi_{1},$ $\ldots\xi_{n}\in\ell^{2},$ $D\in B$ (R) .
, $\gamma_{\mathrm{a}}$ Baxendale Gauss ,
Gauss .
$E_{1},$ $E_{4}$ $||||$ |1’ $|$ | $||$ |4 $\ell^{2}$ , $j_{1}$ $\ell^{2}$ $E_{1},$ $j_{4}$ $\ell^{2}$ $E_{4}$
, $j_{1}$ ’ $j_{1}$ dual operator, $j_{4}’$ $j_{4}$ dual operator . , $i_{1}$ $(l^{2})^{*}$
6 $(E_{1}^{J})\text{ }$ (7) canonical $fg$ mappimg, , $i_{4}$ @ $(\ell^{2})^{*}\text{ }(E_{4})\prime \mathrm{s}\mathrm{C}7)$ canonical $rx$ mappimg





Dir $ac$ $\gamma_{0}=\delta_{0}$ , $j_{1}$ (\gamma a) $E_{1}$ $\delta_{0}$
. , 4.4 , Cauchy $\{x^{m}\}$ , $\lim_{marrow\infty}||x-j_{4}(x^{m})||_{4}=0$
$x\in E_{4}$ , $y\in E_{4}^{:}$ , $(i_{4}(\mathrm{a}), y)=(x, y)$
. $i_{4}(\mathrm{a})$ $E_{4}$ $x$ , $j(\gamma_{\mathrm{a}})=\gamma_{x}$ , $j$ (\gamma a) $E_{4}$
$\gamma_{x}$ ,
$||$ $||_{1},$ $||\cdot|$ |4 \gamma a (D.F.L.) .
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